Directing pluripotent cell differentiation using "diced RNA" in transient transfection.
Embryonic stem (ES) and embryonic carcinoma (EC) cells are pluripotent and have the capacity to differentiate into many cell types. The ability to direct their differentiation should have considerable practical applications. Here, we first report the use of diced short interfering RNAi against Oct4 in a transient approach, to direct differentiation of ES towards the trophectoderm lineage. We then apply this approach to downregulate Smad4 in mouse P19 EC cells. We have found that this leads to an increase in the levels of Pax6 (a neuroectoderm marker), reduction in the levels of Brachyury (a mesoderm marker), and a 3-fold increase in the number of betaIII tubulin-positive colonies when these cells were allowed to differentiate. This indicates a redirection of cell fate towards the neuroectoderm lineage. Thus, transient RNAi could provide a valuable tool to direct pluripotent cells along specific pathways of differentiation while circumventing permanent genetic changes.